Objective: We compared vibration-induced ocular vestibular evoked myogenic potentials (OVEMPs) with the visual vertical during whole-body roll tilt and eccentric rotation in healthy subjects and patients with unilateral vestibular loss, to determine which test was most sensitive in discriminating impaired utricle function. Methods: OVEMPs and the visual vertical were measured in 11 patients and 11 healthy subjects. Visual vertical was measured during roll tilts between À9.6°and 9.6°, and during rotation at 400°/s with the head upright and the vertical rotation axis located between ±3.5 cm from the head center. Results: OVEMPs in patients were strikingly asymmetric, whereas they were approximately symmetric in healthy subjects. Patients showed impaired visual vertical gain during eccentric rotation and increased errors for both roll tilt and eccentric rotation tests. OVEMPs were superior at discriminating between patients and healthy subjects, although eccentric rotation performed nearly as well. Conclusions: OVEMPs provide a powerful test for discriminating between healthy subjects and patients with chronic unilateral vestibular loss, and testing the visual vertical testing during eccentric rotation was superior to testing during whole-body roll tilt. Significance: OVEMPs are easier to administer, less demanding on patients, and in general are more effective at identifying chronic unilateral vestibular loss than visual vertical measurements.
Introduction
Our sense of head orientation in space is heavily dependent upon gravity sensors in the inner ear, the otoliths. These are comprised of two sensors that are approximately planar structures most sensitive to changes in linear acceleration parallel to their plane. The utricle is positioned roughly in the transverse (horizontal) plane, whereas the saccule is oriented roughly in the sagittal (vertical) plane. A change in head roll will change the response of each otolith, and the combined output of these sensors is the primary determinate of perceived head roll.
A traditional test of otolith function is the subjective visual vertical (SVV), where patients adjust a visible line to perceived vertical. The SVV can reliably identify acute vestibular disorders (Dieterich and Brandt, 1993) , because an asymmetric otolith response produces a perceived head tilt. The SVV reflects the processing of otolith information by cortex. More recently, the SVV has been used during eccentric rotation (Clarke et al., 2001; Hong et al., 2009) , which has the benefit that the centrifugation can selectively stimulate the left or right otolith, whereas tilting stimulates both otoliths. The somatosensory vertical during eccentric rotation has also been suggested as a test to identify unilateral vestibular dysfunction (Clement and Deguine, 2010). These tests have several limitations, most notably the requirement of patient participation and cost (in the case of eccentric rotation), but also the possibility that the other healthy sensory systems could compensate for otolith dysfunction in chronic cases (''central compensation") (Cnyrim et al., 2007; Hong et al., 2009; Strupp et al., 1998) .
New tests of otolith function have been recently discovered which could overcome some of these problems. Ocular vestibular evoked myogenic potentials (OVEMPs) are the electromyographic responses from the inferior oblique and inferior rectus extraocular muscles as a result of loud, short duration sound or vibration (Jombik and Bahyl, 2005; Rosengren et al., 2005; Todd et al., 2007) . Vibration-induced OVEMPs are thought to predominately assess utricular function (Curthoys, 2010b; Iwasaki et al., 2009) 
